ASTM B348 / ASME SB348

Standard Specification for
Titanium and Titanium Alloy Bars and Billet

This specification covers annealed titanium and titanium alloy bars and billets as follows:
Grade 1—Unalloyed titanium,
Grade 2—Unalloyed titanium,
Grade 2H—Unalloyed titanium (Grade 2 with 58 ksi minimum UTS),
Grade 3—Unalloyed titanium,
Grade 4—Unalloyed titanium, ‘
Grade 5—Titanium alloy (6 % aluminum, 4 % vanadium),
Grade 6—Titanium alloy (5 % aluminum, 2.5 % tin),
Grade 7—Unalloyed titanium plus 0.12 to 0.25 % palladium,
Grade 7TH—Unalloyed titanium plus 0.12 to 0.25 % palladium (Grade™7 wi si Minimum UTYS),
Grade 9—Titanium alloy (3 % aluminum, 2.5 % vanadium),
Grade 11—Unalloyed titanium plus 0.12 to 0.25 % palladi
Grade 12—Titanium alloy (0.3 % molybdenum, 0.8 % ni
Grade 13—Titanium alloy (0.5 % nickel, 0.05 % ruthebi

Grade 16—Unalloyed titanium plus 0.04 to
Grade 16H—Unalloyed titanium plias 0.0
Grade 17—Unalloyed titanium plus 0
Grade 18—Titanium alloy (3 % alumi 5%, vanadium) plus 0.04 to 0.08 % palladium,

Grade 20—Titanium a 0 anadium, 6 % chromium, 4 % zirconium, 4 % molybdenum) plus 0.04 %-0.08 % palladium,
Grade 21—Titanium alloy anum, 3 % aluminum, 2.7 % niobium, 0.25 % silicon),

Grade 23—Titanium 3 4 % vanadium with extra low interstitial elements, ELI),

Grade 24—Titaniug 4 % vanadium) plus 0.04 % to 0.08 % palladium,

Grade 28—Titanium alloy (3 % aluminum, 2.5 % vanadium plus 0.08-0.14 % ruthenium),



A. Chemical Composition :-

Grade 29—Titanium alloy (6 % aluminum, 4 % vanadium, extra low interstitial, ELI plus 0.08 to 0.14 % ruthenium),
Grade 30—Titanium alloy (0.3 % cobalt, 0.05 % palladium),
Grade 31—Titanium alloy (0.3 % cobalt, 0.05 % palladium),

Grade 32—Titanium alloy (5 % aluminum, 1 % tin, 1 % zirconium, 1 % vanadium, 0.8 % molybdenum
Grade 33—Titanium alloy (0.4 % nickel, 0.015 % palladium, 0.025 % ruthenium, 0.15 % chromium

Grade 34—Titanium alloy (0.4 % nickel, 0.015 % palladium, 0.025 % ruthenium, 0.15 % chromi
Grade 35—Titanium alloy (4.5 % aluminum, 2 % molybdenum, 1.6 % vanadium, 0.5 % iron, 0.3

Grade 36—Titanium alloy (45 % niobium),
Grade 37—Titanium alloy (1 .5 % aluminum), and
Grade 38—Titanium alloy (4 % aluminum, 2.5 % vanadium, 1.5 % iron).

The grades of titanium and titanium alloy metal covered by this specification shall ¢

rmt

@

re uﬁments as to chemical composition prescribed in Table 1.

T
ABCDE
Other Other
Grade | C, 0, N, . Elements, | Elements,
max. | max. | max. Cr Co Zr Cb | Sn S max. max.
each total
1 0.08 | 0.18 | 0.03 -- -- -- -- - - 0.1 0.4
2 0.08 | 0.25 | 0.03 - -- -- - - - 0.1 0.4
2H 0.08 | 0.25 | 0.03 - -- -- - -- -- 0.1 04
3 0.08 | 0.35 | 0.05 - -- -- - -- -- 0.1 04
4 0.08 0.4 0.05 - -- -- - - - 0.1 0.4
5 0.08 0.2 0.05 - -- -- - -- -- 0.1 04
6 |008| 02 |003 - - - R 0.1 0.4
3.0
7 0.08 | 0.25 | 0.03 - -- -- - - - 0.1 0.4
7H 0.08 | 0.25 | 0.03 - - - - - - 0.1 04
9 0.08 | 0.15 | 0.03 - -- -- - - - 0.1 0.4




11 | 008 | 018|003 | 0015 - 0.1 0.4
12 | 008 | 025 003 | 0.015 . 0.1 0.4
13 | 008 | 01 | 003 0015 - 0.1 0.4
14 | 008 | 015 | 0.03 | 0.015 . 0.1 0.4
15 | 008 | 025 | 0.05 | 0.015 - 0.1 0.4
16 | 008 | 025 | 0.03 | 0.015 . 0.1 0.4

16H | 008 | 0.25 | 0.03 | 0.015 - 0.1 0.4
17 | 008 | 018 | 0.03 | 0.015 . 0.1 0.4
18 | 0.08 | 015 | 0.03 | 0.015 - 0.1 0.4
19 | 005|012 003 002 . 0.15 0.4
20 | 005|012 | 003 | 002 - 0.15 0.4
21 | 005 | 0.17 | 0.03 | 0.015 0.5 g4 0.4

0.25
23 | 008 | 013 | 003 | 0.0125 - 0.1 0.4
24 | 008 | 02 | 005 0015 . 0.1 0.4
25 | 008 | 02 | 005 0015 - 0.1 0.4
26 | 008 | 025 | 0.03 | 0015 - 0.1 0.4

26H | 0.08 | 0.25 | 0.03 | 0.01 - 0.1 0.4
27 | 008 | 018 | 0.03 | 0015 - 0.1 0.4
28 | 008|015 003/ 0015 - 0.1 0.4




20 | 008|013 00300125 025| 5> | 3> | | 0% - - - 0.1 0.4
30 008|025 003|005 03| ~ | — | 0% - - - - - 0.1 0.4
31 | 008|035 005|005 | 03| ~ | — | 00F | - - - - - 0.1 0.4
32 | 008|011 003| 0015|025 | 7> | 95| - . - loet2]| - W o 0.4
33 008|025 003| 0015 | 03| ~ | — | Q05|90 O% 1 o102 | - 0.1 0.4
34 | 008|035 005 0015 | 03| ~ | - | 290 0% . 0.1 0.4
35 | 0.08 | 025 |0.05 | 0015 %é%’ ‘;%' 1211 - - %i%’ 0.1 0.4
36 | 004|016 003|005 |003| —~ | — | - - . 0.1 0.4
37 | 008|025 003| 0015 03| 50 | ~ | - . S R . 0.1 0.4
38 | 008|220 003 | 0015 | 2| S| 20 S T R 0.1 0.4

A At minimum, the analysis of samples from the top and bottom of the ingQ
B Final product hydrogen shall be reported. Ingot hydrogen need not be
¢ Single values are maximum. The percentage of titanium is determi

D Other elements need not be reported unless the conce.ation i t each, or 0.4 % total. Other elements may not be added intentionally. Other elements may be present
in titanium or titanium alloys in small quantities and are in

d reported for all elements listed for the respective grade in this table.
drogen may be obtained by negotiation with the manufacturer.

d and tested in accordance with Test Methods E8. Tensile properties shall be determined using a strain rate of
h the specified yield strength, and then increasing the rate so as to produce failure in approximately one additional minute.

Table 2



Grade Tensile Strength, min | Yield Strength (0.2 % Offset) min or range Elonga_ti 0.in Reductic_m of

ksi MPa ksi MPa 4D, mif;"v% Area, min %
1 35 240 20 138 ; 30
2 50 345 40 275 .20 30
2HPC 58 400 40 275 | 30
3 65 450 55 380 1" 8 30
4 80 550 70 483 : 25
5 130 895 120 828 10 25
6 120 828 115 795 10 25
7 50 345 40 275 20 30
7HBC 58 400 20 5 © 20 30
9 90 620 70 15 25
9P 90 620 70 12 25
11 35 240 24 30
12 70 483 18 25
13 40 275 170 24 30
14 60 410 275 20 30
15 70 483 { 380 18 25
16 50 345 L Y 275 20 30
40 275 20 30
a9 20) 138 24 30
70 483 15 25
70 483 12 20
110 759 15 25
130 to 159 897 to 1096 10 20
160 to 185 1104 to 1276 5 20
110 759 15 25
130 to 159 897 to 1096 10 20
160 to 185 1104 to 1276 5 20
110 759 15 35




AThese properties apply
negotiated between the m
B Material is identical to

F Properties for solution treated a

ufact

d aged condition—Moderate strength (determined by aging temperature).

21F 140 966 130 to 159 897 to 1096 10 30
216 170 1172 160 to 185 1104 to 1276 20
23 120 828 110 759 15
23P 120 828 110 759 25
24 130 895 120 828 25
25 130 895 120 828 25
26 50 345 40 275 30
26HBC 58 400 40 30
27 35 240 20 30
28 90 620 70 15 25
2gP 90 620 70 12 20
29 120 828 110 10 25
29P 120 828 110 757 6.0' 15
30 50 345 20 30
31 65 450 18 30
32 100 689 586 10 25
33 50 345 275 20 30
34 65 450 380 18 30
35 130 828 5 20
36 65 410 to 655 10
37 50 215 20 30
38 130 794 10 25




G Properties for solution treated and aged condition—High strength (determined by aging temperature).
" For product section or wall thickness values <1 .0 in.
"For product section or wall thickness values >1 .0 in.

Related Keywords

asme sb348 pdf

astm b348 pdf

astm b348 pdf free download
astm b348

asme sb348



